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Abstract.

This study investigated whether symptoms and findings of hyperthyroidism exist in patients with subclini-

cal hyperthyroidism (SCH) and sought to determine whether hyperthyroidism treatment improves them. Twenty pa-
tients (mean age: 36.10 £ 1.41 years) and 20 healthy controls [mean age: 36.35 + 1.50 years) were included in the
study. The SCH duration of patients was at least 6 months. Bone mineral density (BMD) was measured in both pa-
tients and controls. The patients were randomly divided into 2 groups of 10 patients each. Symptoms and findings
of hyperthyroidism were evaluated and BMD, 24 hour ambulatory blood pressure, holter measurements and serum
lipids were determined initially in both groups and 6 months after the attainment of euthyroidism in the treatment
group (Group 1) and after a 6 month follow-up in the observation group (Group 2). In the patient group, BMD
showed a decrease of 1.3% and 3.9% in femur neck and L, 4 vertebra compared with controls, respectively. But
there was no difference in BMD between patients and controls. Fatigue, nervousness, over sweating, tachycardia and
tremor improved with treatment. The number of patients with fatigue, nervousness, over sweating and tachycardia
increased in Group 2 after the observation. There was no difference between initial values and after a 6 month period
from observation or on attainment of euthyroidism in the values of BMD, lipids, minimal and maximal heart rate,
total number of ventricular and supraventricular beats and heart rate variability. As a result symptoms of hyper-
thyroidism were found to be increased in SCH but they partly decreased after antithyroid treatment. But no favoura-
ble effects of antithyroid treatment on BMD, heart rate and arrhythmia incidence were found in young, premeno-

pausal patients with SCH during the 6 month period.
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SUBCLINICAL hyperthyroidism (SCH) includes
conditions in which serum thyrotropin (TSH) is sup-
pressed while serum thyroxine (T4) and triiodothyro-
nine (T3) levels remain normal [1]. The prevalence
of SCH in the population varies from 2-16% [2].
Progression of SCH to overt thyrotoxicosis is rare
and this ratio was reported to be 4% or less per year
in autonomous thyroid nodules [3].
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The most important morbidity and mortality caus-
ing effects of overt thyrotoxicosis are seen in cardio-
vascular and musculoskeletal systems. In the heart,
while heart rate and systolic arterial tension increase
by its effect on the sympathetic nervous system, di-
astolic dysfunction leads to myocardial hypertrophy
increasing the vulnerability to atrial arrhythmia [3].
In many recent studies the effects of hyperthyroidism
on skeletal system have been investigated. Hyper-
thyroidism has been thought to increase the bone
turnover and shorten the normal remodelling cycle of
bone [4]. It is not clear whether the changes in overt
hyperthyroidism also exist in SCH or not.

The role of antithyroid treatment in SCH is dis-
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cussed. While some authors suggest only observa-
tion, others advise treatment in the presence of atrial
fibrillation and osteoporosis [1]. The purpose of this
study is to firstly determine which of the symptoms
and findings of hyperthyroidism exist in SCH and
then to find out whether treatment improves the
symptoms and findings of hyperthyroidism by a pro-
spective randomised controlled study.

Patients and Methods
Patients

Nineteen premenopausal women and 1 man having
SCH duration of at least 6 months, with an age range
24-48 years (mean: 36.10 + 1.41 years), and 19 pre-
menopausal women and 1 man healthy controls hav-
ing an age range of 24-50 years (mean: 36.35 + 1.50
years) were included in this study. The SCH dura-
tion of patients varied between 6-60 months (mean:
15.85 +3.16 months). Serum parathyroid hormone
levels, together with liver and kidney function tests
of both patients and controls were normal, each of
the premenopausal women had regular menstrual
cycles and none of the patients or control cases had
diabetes mellitus, pituitary, psychiatric or other acute
or chronic systemic disease. None of the patients
used L-thyroxine or antithyroid drug for hyperthyroid-
ism treatment, B-blocking agent, or drugs related to
the aetiology or treatment of osteoporosis. When
choosing the control group, matching the parameters
such as age and sex with the control group was taken
into consideration.

Study protocol

The local ethics committee approved the study and
written consent was obtained from all patients after
giving them information about the study. Bone
mineral density (BMD) of femur neck (BMDF) and
L,_4 lumbar vertebra (BMDL) was measured in both
patients and controls. Data on smoking, alcohol,
exercise, and milk-drinking habits were obtained in
both groups. The patients were examined by using a
scale involving hyperthyroidism symptoms, and the
findings were derived from the studies of Davis and
Trivelle [5, 6]. A total of 20 patients were randomly
divided into two groups. Ten patients in group 1,

with 2 of them being subclinical hyperthyroidic pa-
tients with Graves’ disease who had not experienced
overt thyrotoxicosis yet, and 8 patients with autono-
mous nodule received antithyroid treatment (9 pa-
tients propylthiouracil, 3 x 50 mg/day, 1 patient ra-
dioactive iodine) while the other 10 patients in group
2 were observed without any treatment. Euthy-
roidism was attained in the treatment group after
three months. None of the patients became euthy-
roid during the observation period. Triglyceride,
cholesterol, high density lipoprotein (HDL), low den-
sity lipoprotein (LDL), very low density lipoprotein
(VLDL), sex hormone binding globulin (SHBG),
BMD, ambulatory systolic (SBP) and diastolic blood
pressure (DBP) and holter measurements were deter-
mined initially in both groups, and 6 months after
the attainment of euthyroidism in the treatment
group (group 1) and after a 6 month follow up in the
observation group (group 2).

Method

Free T3 (FT3), free T4 (FT4) and ultrasensitive
TSH were determined by microparticle enzyme
immunoassay method (Axsym system, Abbott, IL)
and intra-interassay CVs were 4.98%, 5.47%,
10.58% and 1.57%, 4.32%, 4.56%, respectively).
Minimum concentration that can be detected by the
TSH kit was 0.03 mU/l. Serum osteocalcin (Osteo-
calcina, Irmact, Roma, Italia) and SHBG (Immulite
2000, DPC, Los Angeles, CA) were measured by
immunoradiometric assay (interassay CVs: 3.4%,
4.2% and intraassay CVs: 3.1%, 2.5%, respectively).
Serum calcium, phosphorus, alkaline phosphatase,
triglyceride, cholesterol, HDL, LDL, VLDL choles-
terol and calcium and creatinine levels in a 24 hour
urine sample were measured by an autoanalyzer.
Bone mineral density was measured in L;4 lumbar
vertebra and femur neck by using dual energy X-ray
absorbtiometry (Dexa, Hologic Inc., QDR-4500W,
Waltham, MA). Ambulatory blood pressure was
measured by attaching the device to the left arm.
Digital Holter Recorder (St. Cours, Missouri) device
was used in holter measurements.

Heart rate variability was determined by using time
domain method. In a continuous ECG record, stand-
ard deviation of all NN intervals (SDNN), standard
deviation of the averages of NN intervals in all five
minute segments of the entire recording (SDANN),
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the square root of the mean of the sum of the squares
of differences between adjacent NN intervals
(RMSSD), and mean of the standard deviations of all
NN intervals for all five minute segments of the entire
recording (SDNNS5) parameters were used [7].

Statistical analysis

BMD of the patients and control group was com-
pared by Mann Whitney U test and data on alcohol,
cigarette smoking, exercise, milk-drinking habits
were compared by Chi-square test. Before and after
treatment/observation parameters of group 1 and 2
were compared by Wilcoxon test and correlation
analysis was made by phi coefficient. Results were
expressed as mean * standard error. P<0.05 was
considered significant.

Results

Bone mineral density was decreased 1.3% in femur
neck and 3.9% in vertebra when compared with the
healthy controls. But there was no difference in
BMDF and BMDL between two groups. Smoking,
extra exercise and milk drinking properties of the two
groups were similar, but mean FT4 and TSH levels
were higher than the controls (Table 1). There was
no alcohol drinker in either group. There was no
difference between group 1 and 2 in the parameters
compared in Table 2, but alkaline phosphatase was
higher in the observation group.

The most common symptoms in group 1 were ob-
served to be fatigue and nervousness (90%) followed
by palpitation (70%) and over sweating (50%). Fa-
tigue and palpitation regressed to 40% and over

Table 1. Comparison of clinical and biochemical parameters in the

patient and control groups.

Patients (n: 20)

Controls (n: 20)

Age (year)
Smokers*

Extra exercise habit*
Milk drinking habit*
FT3 (2.2-5.3 pmol/l)
FT4 (9.1-23.8 pmol/l)
TSH (0.49-4.67 mU/1)

BMDF (g/cm?)

36.10+1.41 36.25+1.50
8 (40%) 6 (30%)
5 (25%) 5 (25%)

13 (65%) 16 (80%)
4.06+£0.15 4.09+£0.12
14.10 £ 0.64** 13.67 £ 0.51**
0.22 £ 0.02%* 1.01 £ 0.09%*
0.838 £ 0.020 0.849£0.017
0.979 +£0.022 1.019+0.016

BMDL (g/cm?)

Statistical analyses were made using Mann Whitney U test and *Chi-

square test (**p< 0.05).

Table 2. Comparison of clinical and biochemical parameters in the group 1 and 2.

Age (year)

Body mass index (kg/m?)

FT3 (2.2-5.3 pmol/1)

FT4 (9.1-23.8 pmol/1)

TSH (0.49-4.67 mU/1)

Duration of SCH (month)

Calcium (2.1-2.5 mmol/1)
Phosphor (0.8-1.4 mmol/l)
Alkaline phosphatase (42-141 U/L)

Osteocalcin (male < 23.4, female: 1.6-7.4 ng/ml)
Urine calcium/creatinine (24 h) (5-175 pg/mg)

Statistical analyses were made using Mann Whitney U test (*p< 0.05).

Group 1 (n: 10)

Group 2 (n: 10)

38.70 £1.38 33.50£2.24
25.90 £ 1.56 23.55+£0.91
4.37+£0.23 3.75£0.15
16.38 £0.08 14.54 £ 0.64
0.23+£0.03 0.21 +0.03
13.70 £ 3.42 18.00 £ 5.44
2.23+£0.03 2.24+0.03
1.01 £0.04 1.08 £0.05
52.10 £ 5.39* 73.80 £ 7.84*
9.82+3.35 7.33+£0.16
24.02 +£8.00 15.11 £2.01
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sweating regressed to 10%; while tremor regressed to
0% from 10% after treatment. The most common
symptom in group 2 was nervousness (70%) followed
by heat intolerance (50%) and over sweating (30%).
After 6 months, fatigue progressed to 60% from
40%, nervousness progressed to 90% from 70%,
over sweating progressed to 40% from 30%, and
heat intolerance showed a progression of 60% from
50%. While tachycardia regressed to 0% from 10%
and tremor regressed to 10% from 20% (Table 3).
We did not find any increase in confusion, myo-
pathy, atrial fibrillation and deep tendon reflexes in-
cidence in either group before and after treatment
/observation period.

BMDL, BMDF, serum lipids and serum SHBG
levels before and after treatment and before and
after observation were compared in table 4. FT3,
FT4, TSH concentrations of group 1 after treatment
were 3.80+0.17 pmol/1, 12.74 + 1.40 pmol/l, 0.81 +
0.24 mU/1, respectively. We found the mean FT4
concentration to decrease and the mean TSH con-
centration to increase significantly after treatment
when compared with the before treatment values
(p< 0.01). However, we could not find any statisti-
cally significant difference between pretreatment and
posttreatment values of mean FT3 concentrations
(p>0.05). There was no statistically significant differ-
ence between the groups in triglyceride, cholesterol,
HDL, LDL, VLDL levels, but SHBG was decreased

after treatment in group 1 (p< 0.05).

We did not find any significant difference between
group 1 and group 2 in minimal heart rate, total
number of ventricular and supraventricular ectopic
beats, and SDNN, SDNN5, SDANN and RMSSD
components of heart rate variability measurements
(Table 4). While there was no supraventricular
tachycardia run before treatment, in group 1 patients
were observed to have it after treatment. Also we
did not observe any supraventricular tachycardia run
in group 2 before observation, but it developed in
one patient at the 6" month. Ventricular tachy-
cardia run did not develop in any of the patients be-
fore and after treatment/observation period.

Daytime (between the hours 8.00-22.59) systolic
and diastolic average blood pressure values together
with night time (between the hours 23.00-07.59)
average systolic and diastolic blood pressure measure-
ments were compared before and after treatment
/observation period in groups 1 and 2 on Table 4.
Systolic blood pressure in group 1 was observed to
decrease after treatment, in group 1. There was no
significant difference in the before and after compari-
son of other parameters. While 5 patients were dip-
per before treatment and the total number of dipper
patients became 7 after treatment in group 1, 7 pa-
tients were dipper before observation, and 6 of them
remained dipper after the observation period in
group 2.

Table 3. Symptoms and findings of the patients before and after treatment/observation*.

Group 1

Group 2

Before observation After observation

Before therapy

After therapy

Fatigue 90% 40%
Nervousness 90% 50%
Over sweating 50% 10%
Heat intolerance 40% 50%
Diarrhoea 10% 10%
Palpitation 70% 40%
Increased appetite 60% 20%
Decreased appetite 10% 30%
Lose weight 30% 30%
Tachycardia 10% 0%
Tremor 40% 0%

40% 60%
70% 90%
30% 40%
50% 60%

0% 0%
30% 40%
20% 20%

0% 10%

0% 0%
10% 0%
20% 10%

DTR: Deep tendon refiexes

*A scale involving hyperthyroidism symptoms and findings was derived from the studies of Davis and

Trivelle was used (5, 6).
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Table 4.
fore and after treatment/observation.

Comparison of the results of ambulatory blood pressure, holter measurements, BMD and lipid levels in the patients be-

Group 1

Group 2

Before therapy

BMDF (g/cm?) 0.828 £0.038
BMDL (g/cm?) 0.991 £ 0.046
Triglyceride (0.3-1.3 mmol/1) 1.40+0.18
Cholesterol (3.6-5.7 mmol/l) 4.74 £0.31
LDL (2.1-4.9 mmol/1) 2.85+0.23
VLDL (0.2-1.3 mmol/l) 0.72 £0.09
HDL (0.7-2.2 mmol/1) 1.41£0.12
SHBG (13-114 nmol/1) 69.19 + 13.28*
Minimal heart rate (min) 48.90 £ 8.2
Maximal heart rate (min) 138.10 £ 3.63

Total ventricular ectopic beats 0

Total supraventricular ectopic beats 5.75£2.98
SDNN (millisecond) 135.50£9.25
SDNNS (millisecond) 59.90 +5.31
SDANN (millisecond) 131.00 £9.52
RMSSD (millisecond) 44.70 £ 6.25
Mean SBP daytime (mmHg) 115.00 £2.78*
Mean DBP daytime (mmHg) 71.10+2.37
Mean DBP night time (mmHg) 62.80+1.95
Mean SBP night time (mmHg) 98.50 +2.96

After therapy Before observation After observation

0.848 +0.017

0.826 +0.042 0.868 +£0.019
0.998 + 0.048 0.968 £ 0.030 0.968 +0.031
0.45£0.27 1.06 £ 0.12 0.86 £0.16
4.73+0.23 4.19+0.26 4.07+£0.17
2.74+0.17 2.25+0.18 2.36+0.15
0.75+0.13 0.57+£0.08 0.44 +0.08
1.23+0.10 1.36 £0.15 1.25£0.09
48.30 + 6.94* 82.78 £18.52 43.72£5.14
50.00+1.93 48.80 + 1.67 57.70 £2.51
147.10+5.53 148.30+5.30 145.20 + 6.86

3.37+£3.0 0 0
7.37+£4.53 3.40+£1.32 5.60+2.06
128.70 + 10.63 139.30 +10.61 128.00 = 10.25
61.20 £ 3.66 68.00 + 8.21 69.60 = 10.79
117.60 + 10.56 125.00 £9.71 122.80 +10.80
44.10£6.23 67.40 £ 16.06 52.30£7.87
112.42 + 2.66* 114.50 + 3.21 113.70 £ 2.62
69.40+1.78 72.70 £2.00 72.10+£2.37
61.50+ 1.40 62.30+1.71 61.80+2.80
100.10 £ 2.25 100.60 £ 2.29 101.60 + 1.96

Statistical analyses were made by using Wilcoxon test (*p< 0.05).

A negative correlation was observed between TSH
and osteocalcin (r= —0.53, p<0.05) in the patients
group before randomisation. While a negative cor-
relation was found between FT3 and SDNN (r=
—0.43, p<0.05), SDANN (r= —0.43, p>0.05), we
observed a positive correlation between FT3 and
the time for the attainment of euthyroidism (phi=1,
p< 0.05) and increased appetite (phi=0.49, p< 0.05).
There was a negative correlation between TSH and
heat intolerance (phi= —0.50, p<0.05). No other
significant relation was found in correlation analysis
for the other parameters.

Discussion

The most important matter in SCH is to determine
whether it has organic findings and causes any effect
on the general health, quality of life and life expec-
tancy of an individual. It is not yet known if the
treatment of SCH is rational or not [8]. In our
study, the patients receiving antithyroid treatment

were evaluated before and after treatment, and the
patients who were observed without receiving any
treatment were evaluated before and after observa-
tion for hyperthyroidism symptoms and findings.
Fatigue, nervousness, over sweating, and palpitation
has been shown to improve with treatment. Conver-
sely in the observation group, the number of patients
with fatigue, nervousness, over sweating and palpi-
tation increased after observation. Helfand and
Redfern found by screening that the patients with
low TSH do not have more symptoms than their age
and sex matched controls [9]. In a study comparing
31 patients with SCH and 27 normal subjects by
their symptom, finding and psychometric tests, few
differences were found between the groups [10].
Overt hyperthyroidism has been shown to decrease
BMD and cause bone fractures [11, 12]. Different
results from different studies investigating the
changes in BMD prospectively have been obtained.
Nielsen ef al. found a 12% decrease in the forearm
BMD while Linde and Friis found the BMD to be
28% decreased which later became normal by treat-



312 YONEM et al.

ment in patients with hyperthyroidism [13, 14].
Conversely Krolner ef al. found 13% decrease in the
BMD of lumbar vertebra and found this value to in-
crease by only 3.7% after a one-year treatment [15].

The studies showing whether SCH has the same
effects on bone and whether treatment is beneficial in
the situation of osteoporosis are inconclusive. Two
studies have shown that antithyroid treatment im-
proves osteoporosis in patients with SCH, but the
chosen patient group in both studies was postmeno-
pausal women [16, 17]. The evident effect of meno-
pause on BMD cannot be denied in these studies.
Premenopausal women were included in our study in
order to exclude the effect of menopause on bone in
patients with SCH. In our patients, BMDF and
BMDL were decreased 1.3% and 3.9%, respectively,
when compared with the control group. But there
was no difference between the groups in BMDF and
BMDL. This result was consistent with other studies
measuring BMD in other premenopausal patients
with SCH. Foldes ef al. found that the lumbar ver-
tebra, femur neck and radius BMD of patients with
endogenous SCH did not decrease when compared
with healthy controls [18]. Faber and Galloe made a
metaanalysis study involving patients with SCH due
to L-thyroxine treatment and did not find any de-
crease in bone mass during L-thyroxine treatment in
premenopausal women [19]. Giirlek and Gedik
compared the bone turnover metabolic parameters
and femur neck, lumbar vertebra, forearm BMD
measurements of 15 premenopausal patients with
SCH with healthy controls, and did not find signifi-
cant difference [20].

In our study, BMD was found to be unchanged in
both the treatment-receiving group and in the obser-
vation group receiving no treatment after 6 months.
In one study markers of bone resorption and forma-
tion were found to be still higher in overt hyper-
thyroidic patients 1 year after the attainment of eu-
thyroidism. This indicates that bone remodelling is
still going on at high velocity [21]. Termination of
bone loss due to the normalization of serum TSH by
antithyroid treatment is possibly related to the slow-
ing of the remodelling process. Considering that the
attainment of positive bone balance can take at least
2 years, the shortness of the treatment period could
be a shortcoming of our study. But we can at least
say that antithyroid treatment has no favourable
effect on BMD after a 6 month period.

In the Framingham study, the age corrected inci-
dence of atrial fibrillation after a 10-year observation
was 28 per 100 subjects in patients with low serum
TSH and 10 per 100 person for the subjects with nor-
mal serum TSH [22]. In our study, none of our pa-
tients had atrial fibrillation and it did not develop in
the 6 month observation period in either the treat-
ment or observation group. No significant difference
was found in minimal heart rate, maximal heart rate,
total number of supraventricular and ventricular ec-
topic beats between pre- and post-treatment values
together with pre- and post-observation ones in either
group. But it should be noted that our patient
groups are young in age, the number of cases is small
and our observation period is short.

The higher prevalence of hypertension can be
found in patients with toxic adenoma probably due
to its being more common in older patients. The
reason for systolic hypertension in hyperthyroidic pa-
tients is thought to be the inability of the vascular
system to accommodate the increase in stroke volume
[23]. While the patients showing a nocturnal de-
crease in blood pressure is classified as dipper, the pa-
tients with no nocturnal decrease is defined as non-
dipper in the literature [24]. Non-dipper status is
related to an increase in cardiovascular complication
risk [25]. None of our patients had hypertension
problem in our study. Nevertheless we found a sig-
nificant decrease of average systolic blood pressure
between the time periods from 8 to 23 after treat-
ment. While 5 patients were dipper before treatment
and total number of dipper patients became 7 after
treatment in group 1, 7 patients were dipper before
observation and 6 of them remained dipper after
observation in group 2. This may show that anti-
thyroid treatment has a favourable effect in SCH
patients in this context. But we think that this
should be investigated in larger patient groups with
longer observation periods.

Heart rate variability is a marker of autonomic
activity and vagal activity is largely responsible for it.
The decrease in heart rate variability shows that sym-
pathetic tonus activity is increased while vagal tonus
is decreased. A significant negative correlation was
observed between FT3 and SDNN, which is a compo-
nent of heart rate variability measurements. But we
did not find any difference between pre treatment
/observation values and post treatment/observation
ones. The results of the studies made in patients



SUBCLINICAL HYPERTHYROIDISM AND ANTITHYROID TREATMENT 313

with hyperthyroidism are confusing. While Girard
et al. [26] found in their study that due to the de-
crease of parasympathetic activity in patients with
hyperthyroidism, the sympathetic part of the autono-
mous nervous system predominates, whereas Pitzalis
et al. [27] found in their study that cardiac vagal
activity is not disturbed in patients with hyper-
thyroidism.

Thyroid hormone affects SHBG synthesis and
serum SHBG concentration indicates the effect of
thyroid hormone at tissue level [28]. The decrease of
SHBG by antithyroid drug treatment in our study
could be accepted as the improvement of thyrotoxi-
cosis at tissue level.

The lipid profile in patients with SCH is not clear.
A decrease in serum total and LDL concentrations
has been reported [2]. In a study made by an outpa-
tient lipid clinic SCH was shown to change the lipid
profiles of dyslipidemic patients and was observed to

change even the effectiveness of hypolipidemic treat-
ment [29]. In our study none of our patients had
hyperlipidemia and lipid levels did not change by
treatment.

In our study we observed that antithyroid treat-
ment partially improves the quality of life, together
with symptoms and findings. No favourable effect
of 6 month treatment has been observed on BMD
and cardiac parameters. These results show that the
specific antithyroid treatment of patients with SCH
diagnosed in a young age group is not useful and it
would be better for them to be observed until overt
hyperthyroidism develops. Our cardiovascular sys-
tem related positive findings about treatment were
the decrease in daytime average systolic blood pres-
sure and the improvement of non-dipper status. But
studies with longer observation periods are needed to
investigate the extent to which these parameters affect
mortality and morbidity in a general population.
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